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Abstract: 

PROBLEM TO BE SOLVED: To obtain a novel luminescent compound which comprises a luminescent 
specific cyclodextrin derivative and can be expected to be utilized as light emission device, for example, 
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light emission sensor in the technology field or in the analyses of living body components in the 
biochemical field. 

SOLUTION: This novel luminescent compound is represented by formula I [R jis H, a 1-6C alkyl, a 1- 

6C alkoxy; R 2 is H, (substituted) 1-6C alkyl] or a novel luminescent cyclodextrin derivative which is 

prepared by bonding the compound of formula I to 6- aminodeoxyamino-cyclodextrin through the amide 
bond formed with the carboxyl group in the luminescent compound and the amino group in the amino 
dextrin. This luminescent compound and dextrin can be expected to used as a light emission device such 
as an emission sensor in the technologic field and in the analyses of living body components in the 
biochemical field. These compounds are prepared by dehydration condensation of a compound of 
formula I or II (or their salts) with 6- monodeoxyaminocyclodextrin. 
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Ri *«-*-7;Wf;i«tt, Witf, -Xf^ifcttx** 
Tt>6. Ri Sr*-fT^3=Jfx^aii, «itf. ;* 
5/4fcJ4xh*J/T*6. R 2 £**-7>l**/l<*i, 01 

*^*r/w#;p«i. <y&v?hi. a (i 
i) Ri i»t7A*n>mt. 0UJf, ^f-^ifc 



(6) 



ftRff 1 0-77286 



[0012] JUtfrJBBB^fli^tfMati. , #JB 
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A ( I ) "CaSfii-fttefctt. sfc(V) fcjj?3*i*<n;£W 

12, BBaJO^Tfe (Kishi, Y. ; Tanino, H.; Goto, T. Te 
trahedron Lett., 1972 , 2747-2748. ) T1#£>it2>. 5$ 
(V) fc*3it4fc£1IJi:2-*h*0W'/l*£. JItcM 

at* 9* fi7E»&3-»i\ ^moists /e^'y 
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[0 0 1 5] 5$ (II) 0)flteWKP&ft 

(II) TaSfifrfaMWi, *(VI)fc:jR3*i*fl;£ft 
ta»WiRi:LT^lftT*6. 3S (VI) fcwSfifi-ffca 
<tot8MBKVfi& (Kishi, Y. ; Tanino, H.; Goto, T. Te 
trahedron Lett., 1972, 2747-2748. ) "Cftktlh. * 
(VI)t*$fi4-fk-&«*^l6-lfci-hy'>ASKl6S-«: 
ft, xf-;l/-4-7'o^-n-y^V-hi:RJE$^ 
xf-^-4 -7*nt- n-yf-lx-htfOyDtH^?:^ 

(VI) ofc^*«07xy-/l/fc{BMS-)i:6. K 

(II) r*S*i6-f 5^ye55/V>*;P#>«**» 
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r-^of^h'J^Nl) £v*3. fflU it (III) 
Rt£* (IV) <0y?nf^h'J^*li, y?Qf 

Q.<0T$;mk& ( I ) XlisUII) -C»3fU<lfc&» 

[0018] (III)«f. Ri Z&?TiV*)Vmt.mt 
tf. *fvU*fcttxf-/l/C*S. Ri fc**-7Vl'3*3' 
Witf. ^h*S/4fcttxh4r^-Cfc4. R 2 
£*tT/Hf7USfcL *1->l>£tz\i^>VX'fo 
6. R 2 Sr^rtBHSS^TtSryMr/USli. «*lf. 
*cyy>i^c**. * (iv) r, t^rr/Mf** 
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^S. ?xyS> ?L». H-ffc* 
XB. hy7;P*nB»9W5»fc<Ofrtii«*«»tffe*i 

nr*x b y "jSEer-* . mmmz^m- 

[0020] y^pf^x h y yj»»g)gaa 
frie^ (i)xii(ii)T*s<i4fl:^«tfD^#yi8a» 

fc. KfiIi50^(fflli.(fK.HaiiBsaki, H.Ikeda, A.Namur 
a, A.Ueno, F.Toda, I.Suzuki, T.Osa, J.Am.Chem.So 
c, 115, 5035-5040 {\m))X%t>tl&a- 6-t/f 

vrs y ^7 or^f x h y ynco6 -tyf** >-r 

5 J isfa^x h y y<T>T 5 y^i: Srlti^^S'JS: 
T5F«£3tfS. iiUcJ: 1 ?, *(III)»J:^ 
(IV)-C^$ti^^tt<Oi/^n-f^X h y VBHHttft 
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H,CO 




H 2 , Pd-C 
C z HsOH 
55 °C 



H3CO 




1 



[0 0 23] TS/tf^vVftl (4. OOg, 0.0137moih 

h (4. OOg, 0. 0274mol ) £ X* 

#U 5%-Pd-C(1.60g)£gSJDU 7k*^gTF55 ft C-C'5^ 

«EE«f88L xM^WWo?h^7>f- (3% 

j~iwwl**w fcirtMSU. *k*66% -c>? 

66% 

rap 166-167°C (7"'JXA B H B : j*?/-;K t&itX^U 
» 

UV (MeOH) A max nm (e) 351 (10200), 286 (24530) 

o o 

HCI , H 3 0 



IR (KBr) 3400, 3050, 2900, 1725, 1700, 1610, 1570, 
1500,. 1445, 1380, 1290, 1255, 1220, 1185 cm" 1 
iH NMR <CD 3 0D)S(J)=1. 90-2.30 (4H m CH 2 CH 2 ), 3.83 
(3H s CH3), 4.20 (2H sCH 2 ) , 4.50-4.60 (1H m CHC 
H 2 ), 6.97 (2H d P h), 7.18-7.40 (5H m ph), 7.81 (2H 
d ph), 8.30 (1H s CH) 



SIMS m/z 422 (M+l) + 
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[its] 



HO" 



HjCO 




1,4-Dloxane 

90 °C 



K3CO 




[0025] it^m2 (4. OOg 0.00951tnoi) 1,4-v 

i£Kts3 (3.85g)Oft^ B H H £f#*:* 
1R$ 91% 

mp 154-156°C (TUXAJi,: l,4-x;**ir>\ *) 
UV (MeOH) A max nm (e) 432 (9120), 351 (5440), 
260 (24550) 

IR (KBr) 2750, 2500, 1700, 1650, 1580, 1490, 1250, 



1170 cm' 1 

*H NMR (CD 3 OD)S(J)=2.70-3.00 (4H m CH 2 CH 2 ), 3.83 
(3H s CH 3 ). 4.56 (2H sCH 2 ) t 7.05 (2H d 9 ph), 7.1 
5-7.50 (5H m ph), 7.80 (2H d 9 ph), 8.36 (1H s CH) 
SIMS m/z 404 (M-(HC1)+1) + 

[0026] 
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[0027] it&fa3 (0.0500g 0.000114mol)tC. NH 2 - 
«CyD (0.220g, 0.000227mol) , m&Mt LTl-X^/U 
-3-(3-^^T ^yrnbVi/)-^;^^M 5 H * HC1 
(0. 173g 0. 000909inol 1^77X3 fc AilSttSSTCftfi] 
U try y>(2.00Bl)£*toLfc». MStefr^OX;? 
14l*HIRJ6fcfrofc. tfU^yfciiBU WcMrW 
/*X'frMUz'i£. XMi&Bdmi* HPLC (Chromato 
rex BUOOOSm 1 100% H 2 0-100% CH 3 CN) ti*)^nf* 
X h U >!&S£#4 (0. 0395g) C7)H^S 0 B B^26%C7)JR*T' 

JR* 26% 

bp 158*C (decomp.) (7* U XA H B a : 7* h~ h U;K 
*> 



UV (1/30 pH 8.3 phosphate) A max nm (e) 405 (430 

0), 351 (4400), 265 (17500) 

IR (KBr) 3400, 1640, 1505, 1250, 1155, 1080, 1030 

cm" 1 

iH NMR (D 2 0)S(J)=2.60-5.4 (42H m CyD CH 2 CH 2 , C 
H 2 ), 3.90 (3H s OCH3), 7.13 (2H d 9 ph), 7.20-7.60 
(5H m P h), 7.18 (2H d 9 ph), 8.10-8.20 (1H s br C 
H) 

FABMS m/z 1357 [M+l] + 



[0028] 
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[0029] 1k&fa3 (0.0500g O.OOOlMmolh M 2 -/3 
CyD (0.258g, 0.000227mol> s m^fflt LT1-X^;H 

5 yrobvu)-^^^ 5 f • hci 

(0.173g 0.0(X)909iiDl)*7 5X3tAixJff*a*T?ftai 
Ls ey:/>(2.0C*l)£^LfcSL KSlLOTrCKiS 

hre^t-**. ty$/>£wgu mit*^\s>/* 

X'ftl&Udk. */I£«JEBI8SU HPLC (Chromatorex 

BU0005KT 5-Oml/min 100% H 2 0-100% CH 3 CN) 

of^X b 'J >»»flc5 (0.0271g)^H^ B H B 5:16% 4) 

16% 

mp 191TC (decomp.) (rUX^: 
*) 



UV (1/30 pH 8.3 Phosphate) A max nm (e) 403 (430 
0), 351 (4800), 267 (15500) 

IR (KBr) 3400, 2950. 1640, 1510, 1250, 1155, 1080, 
1030 cm -i 

iH NMR (D 2 0 with IN TFA lOjtil) d (J) =2. 50-5.30 ( 55H 
m CyD CH 2 CH 2 , CH 2 ), 3.91 (3H s 0CH 3 ), 7.11 (2H d 

9 ph), 7.30-7.60 (5H m P h), 7.79 (2H d 9 ph), 8.20 
(1H CH) 

FABMS m/z 1519 

mm 5 

[0030] 
Utl 1] 



H 3 co 




O 

Pd-C 
C 2 H s OH 

60 °C 



H3CO 




OH 



[0031 ] fc£»6 (5-00g, 0.0248mol)fcJ;tf2-^ b 
^^;P8(7.26g, 0.0496mol)£x?/-M00ml fc» 
SLPd-C(2.00g) £Jn£. *«^gTF. 601CT5I5I5IR 
J5«tfrofc. b (ft) -CTd-C*r«0L«B». * 
^y-^iOtefrftSITW 30% C0IR*T'^^>S 
»7(2.45g) ou*;/fciSfl£f*fc. 
JR$ 30% 



mp 190-19rC (TVX&gk: *9 J-}V^ *»x*/!/) 
UV (MeOH) A max nm (e) 354 (7580), 285 (26710) 
IR (KBr) 3400, 3050. 1740, 1600, 1500. 1280, 1260, 
1160, 1030 cm -1 

*H NMR (CD 3 0D)S(J)=1.80-2.70 (4H id CH 2 CH 2 ), 3.77 
(3H s CH3), 4.40-4.70UH m CHCH 2 ) , 6.92 (2H d 9 p 
h) f 7.81 (2H d 9 ph), 7.99 (1H d 9 ph). 8.30 (1H 
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s CH) 

SIMS n/z 332 (M+l) + 

16 



[0032] 
UU 2] 



H 3 CO 




HO 
N 



Acetic anhydride 

THF 

ZO X 



[OO3 3Hfc£tt7(1.00g, 0.00302mol) Jfh7h 
KD7 5 y (60.00ml) tSJBU lNi|**l!Th5hK 
P75>1ffiS(4.5M, 0.00453»l)*»inUSffl-C3B 
fSKJSStffc. «fajLfcttft«:^JRLJR*30J! T;5r;M? 
> Ktt 8 (0 . 281g) ^IfitS A . 
30% 

nip 213X: (decomp.) (TUXi^i, : il*ftlL fh7t 

UV (MeOH) A max nm (e) 431 (6900), 356 (4810), 
264 (18800) 



OH 



H 3 CO 




H 4 CO 




8 

IR (KBr) 3400, 3050. 2700, 1590, 1610, 1560, 1510, 
1440, 1400, 1320, 1280, 1260, 1245, 1130 cm -» 
iH NMR (CD 3 0D)S(J)=2.83 (2H t 8 CH 2 ), 3.12 (2H t 
8 CH 2 ), 3.87 (3H s 0CH 3 ), 7.07 (2H d 9 ph), 7.62 
(2H d 8 ph), 7.83 (1H s CH), 7.80-8.00 (1H mCH) 
SIMS m/z 314 (M+l) + 

[0034] 
[ftl3] 



NH t -p-CyD 

l-Ethy^3-(3-diraelhjIaBiiaoprQpjrl} 
cartjodUnitdc* HC1 



Py, 20 'C, Argoogas 



H3CO 




[0035] fc£ft8 (0.0500g 0.000159molh NH 2 ->3 
CyD (0.362g, 0.000319mol) x MSfflt LTl-Xf-Ad 
-3-(3-^^7$y7°ntr^)-^;U^^ 5 K • HC1 
(0.245g O.0W2BlBt>l)*75^3t7it. ?8tt^«T'# 
S1U f'J^>(2.00ml)^^jDUcf^ BtaLSS-Cl 
«SSIRi6£fTofc. *fc»JBU «&£0.2 jub co^y 

^QVh^^7^-(Chromatorex 0DS BU0005KF, 5.0ml 
/min lOKCHaCN/HjOfcttL^MlLfc. *fe»fi^2/^0 
r^hUVS!3»*9(0.046Qg) £48% <0«#"C#fc. 



JR$ 48% 

mp 175*0 (decomp.) (ryXAfi : 7-feh-bU;k 
*) 

UV (1/30 pH 8.3 phosphate) A max nm (e) 418 (270 
0), 340 (5200), 268 (14100) 
IR (KBr) 3400. 2900, 1640, 1155, 1080, 1030 cm - 1 
iH NMR (D 2 0 with IN TFA lOjul) d (J) =2.60-5.20 (56H 
m CyD CH 2 CH 2 CH 3 0), 7.26 (2H d 8 ph), 7.41 (1H s C 
H), 7.60 (2H d 9 ph), 8.05 (1H s CH) 
FABMS m/z 1429 (M+l) + 



(11) 
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[0036] 



[<fcl4] 




1) NaH, DMF 

2) Y° Et 

o 



EtO. 



20 *C 



[00 37] ik&fal 0(1. 12g, 0.00403mol) £DMF(2 

2.5ii) tcjifif. Tk^L^-fb^h'J^AW.aiig, o.oo 

r-tV-Y (0.870ml, 0.00605mol) £8sflnLSST"3l$ 

«D£DMF fcSWU «Ht?»f-l/^/*-C4MKLfc. 

1^57 4- (Kxfvl' : ^*?V= 1 : 2) £J: 9*» 

/Px*^frl 1 (0.849g)Oftfe& B B a £*#rt:. 
JR* 53% 

up 107-108X: (tvx&h, ■. mst^t^) 




1 1 

UV (MeOH) A max ran (e) 349 (10280), 280 (23010) 
IR (KBr) 3350, 2950, 1720, 1620, 1510, 1450, 1520, 

1380, 1280, 1250, 1220, 1190, 1020 cm -« 
iH NMR (CDC1 3 )<5(J)=1.26 (3Ht 7CH3), 2.10-2.20 (2H 

m CH 2 CH 2 CH 2 ), 2.54(2Ht 7 0=CCH 2 CH 2 ) , 4.06 (2H t 
6 CH 2 CH 2 0), 4.10-4.30 (4H 1 P hCH 2 , CH 3 CH 2 ),4.30-4. 
40 (2H br, NH 2 ) , 6.97 <2H d 9 ph). 7.20-7.40 (5H m 

Ph), 7.86 (2Hd 9 ph), 8.32 (1H s CH) 
SIM5 m/z 392 (M+l) > 

[0038] 
UU 5] 



ElCL 



11 



HCI 
H 2 0 
1,4-Dioxane' 
100 °C 



12 



[00 3 9Ht^«l 1(1. OOg 0.00255mol)fc. l,4->-' 
**1f>^nlfc8#U *10ml, lNfi«(12.7ml, 0.012 
7mol) fcJnifcflL »h'7;7/i/fb K(0.585ml, 0. 
00383mol) fciSinW:. HXTCT 2.5^HRJiB5-frfc 

Sftfilfifil 2(0.820g)Oltfe» Q s B ^71% tf>JK*T» 
fc. 

«* 71% 

mp 162"C (decomp.X 7*UXAf B : l,4-ior*^>\ 
*) 

UV (MeOH) A max nm (e) 429 (7660), 351 (5370), 



262 (23140) 

IR (KBr) 2800, 1710, 1660, 1600, 1580, 1500, 1260, 
1160, 1040 cm -i 

*H NMR (CD 3 0D)S(J)=2.30-2.60 (2H m CH 2 CH 2 CH 2 ), 2. 
51 <3H s Ofe), 4.06 (2H t 6 CH 2 CH 2 0) , 7.15-7.55(5 
H m ph), 7.85 (2H d 9 ph), 8.41 (1H s CH) 
SIMS m/z 418 (M-(HC1)+1) + 
»HO 
[0040] 

rfti6i 



(12) 
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NH r p-Cj D 
l-EtfiyU^-O-dlmcthybunlnopropjI) 

carbodlimldcHCl 

Py, 20 °C, ArgoDgfts 




13 



[004 1] tf^ftl 2 <0.0500g O.OOOllOinol). NH 2 - 
£CyD (0.250g, 0.000220mol) . mSMt Ltl-xf-;U 
1 -3-(3-^^T5yrntyU)-*;P^>^ 5 H • HC 
1 (0.169g 0.000881mol)&75^3tAfL. »tfeS*T* 

fcfliu tfyxyaooaDsaanLfca. Ksttsa-c 

3.9$IBI»6*fTofc. *fc»»U SSE£ 0.2jum<0 

7A^D7h/77 4 — (Chromatorex ODS BU0005MT, 
5. 0ml /min 16%CH 3 CN/H 2 0) fc« L^Jt Srft V *JW5IS 
y?ofWby 1 3 (0. 0572g) 2:34% <7)1R$ 



H 3 CO 




«* 34% 

mp 185°C (deconip.) <T UXAft : T-fe h- b U/k 
*) 

UV (1/30 pH 8.3 phosphate) A max nm (e) 340 (510 
0), 275 (12200) 

IR (KBr) 3400, 2950. 1640, 1155, 1080, 1030 cm -> 
FABMS m/z 1533 
II 1 



NH 2 



[0042] 



Pyridinium chloride 
200 °C 




6 



[0 04 3] it£W) 6 
W?D7^ KU2.5g. 



(2.50g 0.00124mol) , t'Jy^ 
0.0621nol)S-7 7Xn{=An, 
200 -210 'C(c30*Sffit>Siatt,ifk Lfcfc, ft 

J: IttJMkUfc.' #*felMW>7$y'* 1 4 (1.73g) 2: 



14 

JR*7« -C»fc. 

iR$ 74% 

np 210-211-C CTUX&A : »»xf-/k 'vSMfy) 
UV (MeOH) A max nm (e) 352 (6040), 280 (20770) 
IR (KBr) 3450, 3300, 3200, 1630, 1605, 1595, 1510, 
1485, 1440. 1385, 1265, 1240 cm -» 
»H NMR (CD 3 0D)S(J)=6.85(2H d 8 ph), 7.85 (2H d 8 



(13) 



0-77286 



Ph), 7.95 (1H s CH), 8.24 (1H s CH) 
112 



[0044] 
UU8] 



HO 




l)NaH, DMF 
2} 8r" 



,OEt 



20 



EtO. 




14 



[0045] it&fol4 (l.OQg, 0.00534mol) £DMF(2 
0.0ml) (C»». *fcf*. NaH(0.270g, 0.00694mol) x 
fVlHh /n^-n- h (1.91ml. 0.0134mol) £ 

«mU Sffl'C12l*iaEi6S'frfc. 

7>r- (i«if;kMty=l : 1 ) fcttUDWTO 
Z Tllj«fi*SflOX^xxryP*l 5 (1.16k) £11 
fc. 

1R$ 722 

mp 96-97'C (7'JXA H B B : A^-fry) 
UV (MeOH) A max nm (e) 351 (7280), 281 (25230) 



15 

IR (KBr) 3400, 3200, 2800, 1720, 1640, 1500, 1460, 

1420, 1380, 1240, 1200 cm 
iH NMR (CDC1 3 ) ^ (J)=1.26 (3H t 7 CH 3 ), 2.10-2.20 
(2H m CH 2 CH 2 CH 2 ), 2.53(2H t 7 0=CCH 2 CH 2 ) , 4.05 (2 
H t 6 CH 2 0ph), 4.15 (2H q 7 CH 3 CH 2 ), 4.40-4.70 (2H 

br, NH 2 ), 6.96 (2H d 9 ph), 7.79 (2H d 8.5 ph), 
8.03 (1H s CH), 8.39 (1H s CH) 
SIMS a/z 302 (M+l) + 

mtmi3 

[0046] 
Mfcl9] 



EtO, 




HO. 



O 




J 



15 



[0 04 7] it&mi 5 (l.OQg 0.00332mol)fc. 1,4-$/ 
**-frV(20mlh #(10nl)fc»»U 5N tSK(6.64nl. 

0.00332molh tVUtT y 9T}Vft Y (0.760ml , 0.0049 
8mol) Srg^jnL. lOOiC-CieHElBS-fcfe. 

*«e»»u *. T*h-bVMzmmu ods 

A?nvb^7>r-(5-30% CH 3 CN/H 2 0) fcftU.flffe 
& a B a O;$;P#>IHfc 1 6 (0.368g) £JR$34% 
IR* 34% 

mp 205*C (rUXA H B H : ^^7-^) 
UV (MeOH) A max nm (e) 430 (4640), 355 (3300), 
263 (12090) 



2900, 



16 

1720, 



1570, 1510, 1260, 1195. 



HCI 
H z O 
1,4-Dioxane 
300 tt C 

IR (KBr) 3450, 
1140 cm -1 

iH NMR (CD 3 0D)£(J)=2.00-2.20 (2H m CH 2 CH 2 CH 2 ), 2. 
44 (3H s CH3), 2.50 (2H t 7 0=CCH 2 ) , 4.09 (2H t 6 
CH 2 0), 7.08 (2H d 9 Ph), 7.60-7.70(3H m ph.CH), 
7.91 (1H s CH) 
SIMS m/z 328 (M+l] + 

[0048] 
[ft2 0] 



(14) 



ftSH* 1 0-77286 



HO 




NHs - § • CyD 

i*EfihyM-(J-dlme3hjfiamluopropyi) 
catrfcodttsalde* HO 

Py, 2M °C, Argocgas 




17 



[0049] It&m 1 6 (0.0500g 0.000153molh NH 2 - 
£CyD (0.347g, 0.000305mol) . mSfflt LTl-x^yW 

-3-(3-^^;ur ^yrnbvu)-^;^^ $ k • hci 

(0.234g 0.001221mol)^7^^a(c:Ail?g*^T^a] 
U VV'JXZOOmDZmnLtiW:. M&tmSLV 3.5 
«BIR«*lTr>fc. *fc*lWU »S£ 0.2jum O^y 
^^-r/l^-TTJSOU iF&£«8if&. HPLC#5A 
^n^?h^^7>f — (Chromatorex ODS BU0005MT , 5.0ml 
/■in 7%CH 3 CN/H 2 0-1«CH3CH/H 2 0) fcffiWMKfi^fc. 
St^^^OT^hyxBK»*l 7(0.230g)£l0 

iR*P 104% 

rap 205°C (decomp.) (TUXAfi : 7* 
*) 

UV (1/30 pH 8.3 phosphate) A max nm (e) 396 (400 
0), 345 (6300), 273(16400) 

IR (KBr) 3400, 2900, 1640, 1250, 1155, 1080, 1030 



cm 



-l 



*H NMR (D 2 0)S(J)=2. 05-4.80 (51H m CyD CH 2 CH 2 CH 2 , 
CH 3 ), 4.80-5.60 (7H manoraeric), 7.17 (2H d 9 ph), 



8.02 (2H d 9 Ph), 8.21 (1H s CH), 8.73UH sCH) 
FABMS m/z 1443 (M+l) + 

coo 50] uami 

V>mmfc#&Xfzs**)U*)UJ*7$ F (DMF) + 

vntt&m&m&tt:. &m£iai ( v ymmmm 

*> &X/B2 (DMF + ) CSrT. Jt*fcOfc»* T 
lEtf>fc£ft2 1AV2 2<mSki>9H:X^Lti. ft. it 

g&fPcOl/30MpH8.3 l JyK^«?g (0.98ml) £fdm 
«ISftON f N-x^f-;U*;PA7S F (DMF ) (0.98m 
1) fc«aniU 30°CTT7n^^S^'y^>^ , J-r-B 
LR-3(7n^tt) fcffilK «*JI*gi$«K«etfe. 

[0051] 
Ut2 1 ] 



(15) 



ftffis?- 1 0-77286 



HjCO 




HjCO 





21 



22 



[0052] wmm 

[00 5 3] tS80i|3 

SatMT^rt Ur^or* * h 'J >i&£tt9&tf 1 7 

<r> »j yfawfa+T^w^fctsitH 1 1 mmiz ix 

fc£*2 3tf5*S*fcflNrTjSU:. 
[00 54] 
[£22] 



CH, 



HjCO 




N 
H 

23 



J" 



[005 5] 5^af#;*M;yRW*5. 9ftlfl 
7, M^Cft^*2 iaiX2 3«HIJWft3tfc:|SW-i*l 
«fttSJaT«*ltii:«>4. 

[0056] 





9 


5 


17 


21 


23 


S&Sfc&TJR^xiO 2 


1.92 


1.09 


0.51 


0.20 


0.17 




49 


43 


41 


60 


27 




23 


17 


5 


17 


13 




17 


15 


23 


2 


5 



[00 57] 

z<rmm<r>~s? v y vwm\t. ztit -etc 
mi s>ti* mmmmx'nzttnmtfiWftisix 



[Hi] v?OT*xMjyi8£#4&tf5<Dt;yi? 

[02] ^?OT*XMJVf*Stt4&tf5<0^f- 

[033 3^n-f*xHj>«si*i 3oyyl3g« 

[04] ^D^xh>jye»Mc9&tfi 7<oyy 



(16) 



10-77286 



[01] 




0 200 400 600 800 
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4000 




(17) ftBFPl 0-77286 



[03] 




[04] 

6000 I 
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